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(57) Abstract: 

PURPOSE: A liquid crystal display and a mettiod for driving the same, 
and a frame memory are provided to reduce tfie size of a data gray 
scale signal compensating unit by reducing part interfacing w/ith the 
frame memory. CONSTITUTION: A data gray scale signal 
compensating unit(400) is connected with a frame memory(420) 
outputting and storing data in a burst mode. The data gray scale signal 
compensating unit receives a gray scale signal of the current frame 
from a data gray scale signal source for storing the gray scale signal in 
the frame memory in the burst mode. The data gray scale signal 
compensating unit reads a gray scale signal of the previous frame 

stored in the frame memory for generating a compensated gray scale] 

signal by considering the gray scale signal of the current frame and the gray scale signal of the previous frame. Data and 
command pins of the frame memory share buses interfacing with the data gray scale signal compensating unit. 
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(54) m 3tAl ^8-^1 « Zl ^ =1^^ pO£«) 



nS: ^S. il^^l- S«-*>t^. i^il^lE-l Tils Aij: iL^^^ tflolEi Tils ;t^^^B-l ^4 S.n°^S] 7l]2 Al^S. 
>.Ai§).o^ u^oj pjiae^ofl tfi^E Sell'a fUSeloU x^v^lol oji^ ol^ ^S.^ 

£ 4 

Hefl^i 1^2.21, «1:^iB, ^-^^ SAl 

£ 1^ ^ -a ^^1<^1°11 4^ SA] 4Bl-vflfe £^ol4. 

£ 3^ ^3.m m ^s-^s. ^-f* ^^^^ 

£ 5a^ iBfl-y T^laeis] 4^:1 <a ■'^Am ^^^^ ^1*^ £ 5b^ ^]3.^s] H^^E ^s-^ t+Bl-Ml 
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^ ^Ji^^ SA] ^ui ^ a a^i A}-g-Ei^ nfl^eioii 53014. 

o], oie^-s}- o^^oj] u^i)^ -^^^^(CR^. cathode ray tube) t))^ Sa] ^>^1(LCD, liquid crystal display)^!- 
SA] ^Vxl(FPD, flat panel display)7l- 7fl^£l ji °J4. 

LCDfe ¥ 7]^ AMcH] ^<y5|ol ojig-A^ ^^-i:* 7Mfe ^^oj] ^^jl- ol7>5>a7, o] ^^jo^ ^^p]^ 

«M 71:^0)1 ^2)-3£)fe <y:# i^^T-^S.«| -il^l- ^fe SA] ^Ulol4. ojE^^V LCDfe ^a] ;g- 

^1 f^'^l^-l cflS^?! ^AS-Ai, #ollA-l£ «i-p]. E^^]>,E1^ i^>S. ol-g-tb TFT LCD7> ^S. «l-g-£l Jl 5il 

a^e^fe TFT LCD7} ^^E-IS] J£Al o>u|2]- ^flsflal^Sl ^a] Aj-g-^ofl i^-bI- :^^av* 

CRTiJf SA] <a€:^i(impulse)^ ^cJ-^'^lS^ ^^"^^ ^« Alofl ^j--^ H?11<y 4<^l5l flS 

<^]7l- § ^^<H]£ l-'S^J ^^o] a^pH ?1^>51 ^S] ^VAj. j^3]-iSl- ^^1-^4. 44^i xl-^>,e1^ ^Sl-AJ- ^^o] 7V 
^S|-4".>, TFT LCDfe -S-^ ^5171- -el7l t^j^o^] ^g-^f^i-^ ^^s}7l -HH^fe ^^^1 9XSX^. ^]^]^ -1-^ 

^£ €-^11- 7l)'as]-7l ^£fl^lfe OCB(optically compensated band) SH* A>-§-§l-7i4, ^j-o-^aj ^^^(FLC, f 
erro-electric liquid crystal) l-^^ Aj-g-sv jFT LCD* 

ILZ]^. o]si\- OCB J2.H4 FLCl- ^}-%-t}7] ^^flAife f^sflS) TFT LCD sfl^o] ^^f- w>^£>1o> ^^]^o] 

^-S^l-g- t!:^^7ll^^ ^2001 -0077568^£1 S.^ ^ n.B\ ^^g- li^i^ (2001 V! 2€ 3^<H1 
51<H 2001^ 8€ 20'a'>ll ^7ll^)^A^ TFT LCD^ ^^f- hR^I ^^^a^ a.^^ cflo]E^ ^^J;^ xgAj^v - 
Sife i^fl^l^l Al J: iL^^l- ^7Hi-^S.«l olfi^ Sfl^«>^4. 

^£ SJ4^> £ 3i £A]«> H>4)- ^o] pilsa]5.Ai ^«s]fe ^Jo] 7\^^6^X] 

^mn m. 1=11^1^1 ^i^ ^2 ^^^^^i 4<»i(die) A>ois^ ^^^$\ 4^^] v]m^ ^^i^^l. 4^1 a> 

o]^7} ^7m^ ^71-71- ^7}i}7]] €4. 



# H Slf^lS. tb4. 
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i ^'i^^ ^4 7]]o]^^ « i^ii^i^i^i -a^sl^ sjfe 7>xi^ *3i ^Bfl^ ti)i<i^ c^^s] ^ 

v\]o]TE-]^ £H<y H^iis sHs. ^H^*>i, <='l^ HBii-ysi 7^12: ^s.^ v]±m S-^S. 
^ s i\] ^1 1- i^i-*>4. 

Sefl-y ^]R^7} JM.'g^S^ ^lEl3iloli§>7l ^SllA^ 4^51 tllolE^ ^, rf^S] Tg^ ^_ t-flolE^ 4^ 

3 ^ ^ ^ AjBS i^tt4. i:fl<^iti ^4 aiih* ^-B-tu siAB^, z|4^ n^]^A 
, ^l£e^^ ^-aiv^. ^fl<^]Bi v}±3. «^ tiioiEi7> "y^^sM ^-f t-uoit^ 

"^i^^i, iH^fe n^]^ ^}±3. m ^ ^jjEia ^n^^ n m ^}d^^ ^^^^^^ 

-§-«H 4=S«: l^t^ ^l^tt t^mM: BliS ^^tb^. 

^ ^^^£1 4€- 4^^, ^ "^-^^ ^^Hl 4€ m ILAl ^v^li- wj-'^oi ^1^514. «)]^ 

El o]^ ^^rJSl Tils Aij^s. B^^E ^ss^T^q. ^sfloj pflseli M^fl ^erj^l ^lla ^Sf- 71^*^4, 

Sl-fe ^]3, A1S71- ;^l:%>£lo] o^fe ^]^^ ^o]]^] A]3]-*v 51 ^ -if- xl;^^*V4. 4^^] 

±1- t-11<^lBl ^ ^ft«H ^1^^?! S.mS] 7?la Al^S. <g«.El ^li^l^ Bl A-E 

7]a^v xl^s>ji xl^^ *3o]]Ai 7l^# Al2]-t ^ "g m^-^. T^^^ 1H)<^1E1 ^O-S. 

«H ^'fl H5fll-asi ^2: Alxl- ^I'S^ "S^El ^Vi^lS. al^iJE 7ls.tF4. 

'^^^lA^, ^i3.s. H5ixi-xit xi^^ ^o] HBi^].^is>7i4 ^^at- ^Ajofl H5i^i-xit ^ 5^4. 

£fe ^ «^ "i ^ 4^ 'S37> ^S.^ ^-^4 x].^^ o.^ Ss1xl-xiE)£^ *>fe x>:^ selxl- 

att Hl^H 7is.§l.7] ^ofl Tils Aij:^ <q:^5) ?1lAl t^l2.2lofl <gA]s. ;5];g-*!- ^c^) ^efl<y pflasli 7]^^ ^S. $1 

•^l^K £^-1- ^^sM ^ t'gi 4€- m S4 ^^1 ^ n ^'gsf H5fl<a ifl£3)oil tflsH ^MltWl €^tV4. 

£ 1 Ml^l £ 3^ ^ ^'^Sl -a ^Aj^^ll 4^ o^:^ S.^] ZL nf>]^\ ^± iL^^<Hl cfl«H 
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4. 

^Ji^ sfi^(ioo)<^ife ^ ^-a-^ ^^*f7] ^tt ?ii<^iH^(i2o) ^ m^] ^i-y-^r ^^*}7i 

4 ^± ^^^]^ s^^liEi(iio)7} ^^slcH sjc)-. 7iioiE^(i2o)<>il Tflolm ^^^l- 

TllojE H2}oltt1(200)^ 7ll'>1SAd(120)°fl ^^Hj^S TflolH ^ ^oj^ ?17>«H, ^l<^m ^"a-^l "il?}^ Tll'^lS 

^(120)i TflojE ^^o] <ai£l^ el-H> E^xliE.^(110)l- ^i^Alfl4. 

no]v.] n± ^S. ^^^(400)^ p^iojEi 7112 A] J: ^,^,(0^11. ^H7i)s^Ei 1^1)01^1 7II2: 

^x(G J* ^^t!:^, ^^11 ssil^isl ^<^]^] Tils ^ilss^- 01^ ^Efl-gs] ^o]^ ^1^ Ai:£f. ji^^H n^] 
^] ^S.(Q „ )!• ^S^^H t^«:4. ^12: iL^^(400)fe ^ (stand-alone) -fhbi-^S. ^ 
S. Sial, ILefl^ LCD al-ofl f-^« ^JE Si4. 

cfl^ltl HB}-«>1a1(300)fe t1<^lEi 7)12 -ilJ^ iL^^(400)S.^B-1 Ji^^ cflolE^ ^X(G „ )!■ ^H^^" 

^<a-(i:-l|olE^ al-^ol z^-zl- cfl-^jEl^ (130)^1 

i^^ofl £ 21- %1-2:*H, n<=>]'^] ^S. i^^(400)o11 tflsM ^M*M1 -^^^^14. 

£ 2^1 £Al*!: y>sl. ^o], ^12 ^1^8-^(400)^ t^j7l(410), SBfl-y tfll£e1(420), ?iMl-El(430), c11o]e^ 

^S. ^«-7l(440) ^ *el 71 (450)1- 

t^7l(4i0)fe no]^ ;^12 i:fi(HAi5i.xi ^#)^.^E-) ^12 <aJ:(Gn)l- ^l^ aij^ a^-¥-(40 

0)7> ^-le) t Slfe t-flolEi ±H^51 ^^^t^. <^m^. ^12 ^J: i^S-^e^ ishIe^i t^i 

<»1E17} 65MHz ^^^'^ ^y]^^ ^-ilSjal, t-DolEl AlJl ^=§^(400)^ ^£7> 50Mhz7> 

tb^5}jl ^1-^71(410)^ IBWlES] 7112 ^^1- 27l)^ ^<H 36«1H^ -^131(0 )S. ^^i^-c^ =5)1^ nflJ^ 
al (420)3. 

SeH-y i^l£2l(420)^ ?iSl-e1 (430)5] ^iH^fl S]^ «HHBlliofl ^^S) Si^ -^l^ 7il3: -ilJ:(G )1- ^ 
r-flolE^ ;^1^ ^«:7l(440)<^l *^«>fe ^^^l"}), 7l(410)S^E-l TflS 'i1^(G ^ )* ^>7l ±^ 

olH5ll:fi<^l xHi-tV4. tflolE^ ^12 ^J: ^«-7l(440)fe t^^7l(410)S.^El #^£)fe ^^fl Sell^Sl ;^l2 >il±(G „) 
4 5L5fl<a t,ll£2l(420)^^E^ Hii||^3l 7l|2 ^S.(G ^.^ )!• ^-iltl- ^, «>11- <^l-i-5M fi-^S^ 

AiJ:(G „ )» ^S^J*V4. 

*5l7l(450)fe c-llolE^ 7112 ifiS7l(440)S.^E| 36^1^51 ^0]^ ;^1^ a13:(g ^ )!■ ^5l«H 

IBHlS SI ^^H^ ;^i2. Ai^(G ^ )!■ #^«}-t:1-. 

^ ^Tg 01 oj ^AlojlollA-l^ r-llolE^ 7)12 ^SOll ¥7lsfe ^54.^7> H^rj ^ISell" °-!! #^ 

^H*l-7l uH^ofl, cflolE^ 7112 ^JL* t^J ^ t^7l(410) ^ ^el7l(450)7]- l^«>^^i^-, n^]^] ^l2 

^7i«>fe ^^^S![ ssfl^d I'ilaei (420)1- ^^4^«>fe #^ ^4^71- ^^ife olsq- t^7]S^ 

^2l7lfe l-^.S.*l-7l| €14. 

'^l'^, ^n^^ ^lJ£2l(420)fe S 3i S^ltb til-Sf 7^01 ^£51 51:^1- BilselSA^ ^o] H}^2]«>4. SerJ «11 

ael^l A^^^ Sl^i- ^^lasl^^i^ SDRAM, DDR SDRAM(double data rate SDRAM) ^2) ^°^(,bu 

rst-type)Sl ifiell- ^}-^^ ^ ^ ^'gSl <a -^aHHIa-I^ HBH-y iSelS-Ai 512K X32 X4«S35l ^21- 
7>^ 64Mb SDRAM^ 4-§-«><H ^'g^M^xl-, 4€- B]iJE El-<y riflSBH: A>.g.*>^ ^-f <HlJE ^ ^'gS] 7l-t *'»>ofl^i 
1-^51 71-^ ;^>7> .§-01*} 711 ^Alt ^ Si* 

^ ^^51 -a ^Al^^l^il itl-s 512K X32 X4«SaSl ^2* 7]-^ 64Mb SDRAM^ =511"^ ^R^{420)7} rfl^lE^ 7ll2 
^S: ^^^(400)^ <iimo]±m ^tfl^ife 5271151 ^01 ^^§l-cl-. ole^tV 5271151 WSr(c\ock, CLK 
21- 1), ^li<^ll-(clock enable, '^l©!- CKEel- «-), ^ €9lH(chip select, CS^ ^) ^ tflolEl p]-i3(data 
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mask, <^]^ DQMole)- %)Sl o]^o]X\^ 47llal af- ^, «S °-^-^1li(row access strobe, RAS^ 
^(column access strobe, <^]^ CAS^ «"), i^^]^ '?li<^ll-(write enable, c-l^} WEe} t), Z^^^S] «J3 olH5fli(b 
ank address, z]-^ BAO ^ BAI^lel- %V) ^ T^flB] olHBfli(til*K 4^ ADDRO ^41^1 ADDRIOc-leh ^)S. 
^<H^]fe 16711^ ;«112 ZL^ ^, ZLelal 32711S1 tfl^ltl ^(o]^, z^^ dQO Ml^l DQ31ol£l- ^)^S. <^]f-<H^lfe ZL 

^ ^BflS ol^o]^ tflojEl 7^12: i^^:^(400)5l 4^1(die) A}ol2:fe # « =^5^ ^l^ofl yj^jsH ^^j-Sj-JL, 4°] 

* ^ SI'H, 7}^ xi^m 7ltflt ^ SJt:^. o]^ tfloiEl x)^ ^^^^(400)71- ^(stand-alone) ^^^S. 
"fl^'a- aefl^ nnq- LCD S1-<H1 l-tsl<H "flS nR>7H<^14. 

£ 4fe ^ ^^^S] -a ^^li^l 421- ^lS5l(420)* 51^1- ^1S5lS ^ M*> ^^1- 44^41^? t-^E-^l^-. 

£ 4<H1 S^ltl- 45)- ^o], a5fl<y DllD5^(420)Sx-] 5T2K x32 X4l?3£l ^2:1" 7>^ 64Mb SDRAM^ 4-§-t> ^-f 
'^Ife £ 34 ^12 nl- ^4 ^13 4^1- *-fr«H tfl'^lEi T^la a. >§ ^(400)^1^1 ^ ^f- 

167f| #<a ^ SI4. 

4'a£l i^l£2l(420)<^lfe 4^:^ S.^A Sl<H^i «-^(read) £fe 4^(write) 'g^* t!:^ ^fle]^ sltfl 

t> c)ioiE^7> tss] 41- Sfe ^ 4211<^1^1 -a^g^Vfe ^^]^ 42 Hi- ^4 ^1 

<il«K £ 5a 1414 50* ^isl-'H ^ ^^^4 ^11 ^Ajc^oii 4S. H^|]<g T^ijg.4(420) ^i-'S'^l ^n^^ mm ^ 

S. 5a^ 1^1^44 4*1 "a ^^l* 44i41fe Ai^i £^614, H 5b^ Hs11<y liselsl 44^ 
4«i £ 5cfe ^erj »fl2.5]4 4iS. 44^fe £^^014. 

5. 5a# ^^401 i^ll^d ^^£31(420)^ 4^^'a ^«il4 €^t>4. 

Sefl^ p|ls.2l(420)» 5Efe 4^4^ ^4 ^<^1 Sefl-a ^£4(420)* ^^j-^ o.^ 4^444 4«fl4fe ^4 
4*]'^ (power-up) ^47> 1-2-44. 4*1'^ ^^fe ^ ^ (command) 4:AS. <»1^4^]i ^±B.S, 
DQM^ ^-^E]a s. 4<^ 1^-114^1 4^1 ^4^ c-fl<^14^ "Ut^* 44 <y4'ei(Hi-Z) Aj-Bfly iie 

Aj-HflS. -a-44^ ^4. 44 "9 ^^l^r wl4^ (no operation, NOP) i*;^!, S444(prec.hage, PRE) 4 

el = sll4(auto refresh, AR) ^^1 ^ S.H ell4:iEl ^^(mode register set, MRS) ^43. <^l^o144. 

NOP ^:^l<H14fe 4^^4 #^<^1 "y^slfe Aj-Bi]<5]l/,^ CKE* ^^^^S. t}jL CS, RAS, CAS, WE ^1-^ <a°-^4 
w(inactive)S. t}o] zOOus ^£ -H-4?^4. PRE 'ft^l'HlA^fe CS, RAS ^ WE* ^4:^, CAS* <?l^-^E]ys. 4aL AD 
DRIO^ IS. ^i^i}<=^ =?1l<y 1^12.51(420)5] y^nf- He^44tt4. AR ^7lH14^ CS, RAS ^ CAS* 
WE* -a^-^Biys. 4'^^ H5]4^m PI12-5]* 2lSeflAi44, o] ar ^4* 24 °]^^ 'fr4«-4. MRS ^4^1^i^ CS, 

RAS, CAS ^ WE* 4h. BAO, BA1, ADDRO ^414 ADDRIO-Hl MRS ?J:* ^-H^i CAS Efl<^l€4(LT)(2 ^ 

3), 4iS ^ojd, 2, 4, 8 Hit * 4<^1^1) ^ E]-<y* A4^«V4. 

oi4 4fl<^ ^Tii* ^ Herd ^1S5](420)* 4^ 31^ 4^-t ^ Si4. '^14'H14fe 44 
MRS 4-444 BliH 7J471- # 4'^14^ ^^4 ^^^ll tfl«114 ^i^44. 

H 5b* ^1-24'^ Heii<y T^lS5i(420)* 4^H 4^4fe 1^4^ ^'g?t4. 

4^-1 BAO ^ BAIofl g1al4 4^ «S35l ^:i* x1^4j7 cS, RAS ^ WE* °JjElH, CAS* 4°JiE]y^ 4ji add 
RIO* O^S. ^^no^ ^^^S. ^]^^ H e|4xl*)-4(pRE0). Hel4^1?l: ^ ADDRO ^414 ADDRIO-^l 4^ 

4al4 4^? ^^]^7} xi4£]<5] oj^i- sS(row)4 4^4i CS ^ RAS* *-^4«, CAS ^ WE* 

4^ °J:^14 xj^^^ oflE^y Ai-Bii^ ti-4(RAD). PREO ^ RAO "ar^HlAlfe o].4 .{f J:tV 4<*lEl* I^H Si4 ^-^ 
DQM^ °-fl4«s sl^H 514. 

4#i ADDRO ^4 ADDR7i §lal4 4fe ^ 'fi^ cfloit-lS] <g(column) 4^431 CS ^ CAS* °-^4:a, R 

AS ^ WE* ^^ElH.^ 4j1 ADDRIO* is. ^^J4<^^ CAS 4^4(RD0). CAS mi nflfe DQM-I- 
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m^s. «M CAS ^^^] ms. 1-<H^ ^ ^U, w^^^l^ ffloiEj* §^71 ^^ha-i dqm# 

S tb4(RD0). 

<^7lA-1, CAS i]]<^]^^](LT)7} 2S. ^d^^ ^-fife CAS ^^i^^^B^ <^1^^B^ tfl'^lBll- t^<H<^> ^W'?!, ^ 

^ ^J-Bfl-^^l^^ DQM -^^^ <^1^°11 2[**>iq-. ^, CAS 'g'^ 2€^°]lAife DQM<^1 -^H « ^J-i^^lH^ 

t1<^lt1l- ^ a Z]^^ ADDRO ADDR7-i: ^4^%^ wfl 

^o] Qi«.Ei i:-11c,]Eil- afl^ ^i^r QO^S ^1^^«H<^> t>T4. =LiM CAS efl^l €^1 (LT)7> S"?! ^-fi^ <^]S]- 
$J^JE.^ ADDRO ADDR7i^ ^\JL^} ^ ^4 n'^]^]S\ <i €^1-. 

^14^ ^-^1 DQM<i] ^J»-«Ely^ v}^ ^-f^tl 25615] ^11olBi7> ^]^^ ^ ^±^n ^MS. u^iS 

£ 4i £Altb tiVS). ^o] OJoIe:! :a3f ;^l2 ^o] ^-H-t}JL $).^S.S. H^]^]^ ^ RAS, CAS, WE, B 

A, ADDRO ^41^1 ADDR10S) ^^7} ^ 9X^]^^ ^±7} ^-^^o] oj,^] CS* -a^^Bla^ -fi-^ls]-^ Sell 

XGA T^i^eflolS] ^a-f oflfe 1024 ^4i7> Si^HS. tb ^^fl Sife 256€"J:^Sfe ^±9 

PREO ^7^1 "^1^1 4 ^o] |^:;7x} rf^ «93Sl ^^f - BAG ^ BAI-Hl ^I'S^H St 'SHS] -^itt t-HojE^ 

4# #^ £fe <^1^<H1 HB]^>xl*V4 (PRE1). aeitfl SJoflA^ ^'^tt n}^ 7^0] s^H ^l-sfli^i DQM ^^-ir 2#^ 
^l^'^fl 2!-¥«>S^ '^HHl- -B-B.*V r-llolt) ^ofl DQM^ ^-^ElSS S}-^ pMh^ -ft-stb 4# i^fl 

<^lt1 ^>i^^)t.>4. ^S] CAS ^flelfe ^4(RA1) ^ HjiB 21H ^4(RD1)^ S^-^Ia^ -a^tt 

RAD ^ RD051 ^^ISl- ^"a^l-SS ^'S* ^S^-ftc]-. 

^^-Hl t.1l£Bl(£Ai*>xi 1- ^ ^icf. t^ioitl Tils Al:£ iL^^(400)'^| ^t£l^ «^fl Hefl-asi -tl 

^* -a^m ?11^1 ^]3.^^] ^^^JL oil- H5ll<y Dflael (420)3. o]B]^ Al^V^^J li^l-t ^ Si 

^. 

«SH1- B>:^<^1 7Ha^ «V Bl-^JS] t-ljolE^* 2.^ v}^]V^ *835l H]- ^<Hl DQM^ «^ 

i2ll<>lt^l- gl^ Sti^i el-«?I21 c-flolEl* t^fe ^-a^VHS. ^4^* ^S^t>4. 

x:}^'^], S 5cl- ^3ii}o^ oil s el (420) i 7]^^}^ «J-'a<Hl tfl*H 

HliH 7m CAS Ell^mAl(LT)7l- ^lSl«}ia wl^H sf^^^f :^'ilsf4. 

^oMl^l *^iAi 51 pR£o iJtTflfi^ ^o] 7l^«>JlXl- i}^ «J31- S5l *1-J1(PRE0), 7l^§>31X> 

*>fe «M *V4(RA0). Sl-^m ^J-Bfl'il^ife DQM BllolEiAl(LT) n}s. ZL #^ Al-o]#oil 

-g-B-l-SS., ^^ ^J-Bfls]- CAS ^4^1 DQM^ "JlHl^S. -?r^]i}3L 4^ #^^^1 DQM# <?l°^El«.S. 

•^^*!-4(WR0). ZL51J1 ADDRO ^^1 ADDR7'^1 71^.^- ^o]^S^\ ^4:* ^l^tt Ttfl, tflolE^^ CAS ^ 4# # 

^^Ei <y^5lHS ^41^4 i(^^ :i °ni-) ^±s. <^151- 7^<^1 CAS 4# 

256€51 'Hl<>]Ei7]- 71^-^4. 

4iS 7ls-6ilA^i£ *V ti§£iSl «> sjofl^ 2567B51 -t^Vo] 5^ 0.0^ 4-g- B^^cfl Tfl^sFi 7ls-§].o^<i> *V4. 4^ isg^ 
'■fl 71^«> tqjfe H^iH ^51 EllolBiAl(LT)7> ^AHS. -fi-jLtb r-1I<^lBl 4^ #^^^1 QQM^ «^4«S. 

§4. <^1^51 ^^KPREI, RA1, WRI)^ ^1 7l#^oHA-] :g.^Sl ^l^^^ 7}^ 7\7\ St^l ^'S^ ^a*H 

4^^^ 7i-'aA-i *v 401 01 t-floiE^i- 7^^*\^ 4^m- «S3si 4^14 -a-atb i^-H'^i^i 4^ #^^4 dqm 

# oflEiti^ ^atv cfloiE^ 4^ t^jojEi 4i^J§}Ji, s|-<?15l t-l]<^lt1* 7i^«V4. ^l 

^A^]^ "1"%% % 71^4^ 4^^5if J^<a4z.s ^^^^^ ^S4ti4. 

4 Hl:iiH 7]^ ^oll Wl^E ^S.*V ^ o|cf. 

4^<^ ^ ^^^§51 ^12 ^Alofloii 4^ Hi^l<a ^isel ^>^^1 tfl'^i ^^'Stl-4. 
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-^^^^l-^, *> 5}°J2l tfl'^lEil- «^ 7]^t}7] ^ HJ^D iiel^M ^^l(PREO)iA-] CS, RAS 

^ WE* ^^S-, CAS* ADDRIO^ IS. ^d^t}o^ S.^ °]^^] 1531: 

£^ 7l^*v 5£e|xH ^^KPRED* ^mns. «VS CAS vfl5^^ €4(RA1). T^€- ^11 ^^1 

5.efl<a ^lS5l ^|oiiAi 

^^^^l-i^a, CAS 'S^-i: iif|(RAO, RA1) ADDRIO-lr 15. -M^*}^ tb t^^S^I H^^diH tt^r^H 7] 



ois). ^o] ^ ^o]^] T^ls ^J: Ji'a^7> Hefl-a i^llsels]- -at-lslloi A, ^o^Ai cfl^lEl ^1 

S ^ J: m ^s) 37] * ^ y 4. 



(57) ^61^21 

^fe ^^^1 ±;^>1- ^Bfl^ «ii<g^ 4^5] si-ii- ^1-^1 3^^, 

^1-71 7fl<ilH^c^] >^7l ^A> Al^f. ^*>^ AS ^^«>^ Tflo] E HB^-OllH, 

^7] tillolE] 7(13: AlS iL^^S-^E] #^£lfe ^1-7l Ji^^ Tfli -ilj^f- t|l-g-*>fe l^flolB.:) ^-g-o.^ H>:f Aj-y] r-flo] 

^7] rflclEl 7113: ^S. S.^^^ ^>7] iHlojEl ^J: 4i:fiS.^E^5l ^7] ^/tfl =efl^5l ;^l3: AlJH" ti^S] 

nc>]B]^ ^W}^ Hl^E ;^Hl-*l-al, :^-l^€ ^7l o]^ Hsflojo^ ^j^. aI:^^. ^7] 

SHS. *^*>fe H5)l^ i2.5]l- ^^^^ 

SAl 

^1-71 T5|]olE.^ A^^^ 

Hefl-y tfla.5]S] >ih7l ^12: ^515) 71^ ^ ^^^^ ^Sf-E] ^ 

^1-71 «^ii m^j2] Aij^s^ AJ.71 01^ ^^<Q$\ ^±1- ai^«iiAi ^V7i iL=a€ -alii- #^ 

sfe t:-11<=>1b1 ^12: aIs -3^71 

1- 4 i%i-§vfe m S.^^] ^^1. 



^7l)^«1 ^2003-0067868 

^1-71 Herj ^^^s. ^^iife -a^^^^s. -y^sife ^1-71 ^^1) serj^ ^12: ^^^i- "^ai^ ^i^i-^^M ^j-71 

4. 

^l4%HAi 

Ao>7) t-floiEi Tils Aijs iL^^i^^ tiEitffloi^A.^].^ 4-0^ <ai:ii<a5. ^^ei<h -a^^*]-^ 4 

-^^i ^^tb 4^51 ^, 

-yt-^*}^! ^-f ^7] TfloiE] :,a-ir ^^^.J^m 'hi ^i-s-^i^ ^, aeioi 

^ri^^sl-^ SA] 
6. 

^l5^HlAi 

^7] t-DolE-j Ti>^3 ^31- ^71 ^ AiSj ^O] 6flBl H ^a-Bfl-y nfl ^7] iH^fe ^71 Oj-g-Eljl, 

Ai-71 t-i)oiEl T^liH AV7] ^ ^aj ^o] (inactive) ''M'U n ^^7] ^^-71 ^l-g-Slfe 

ofl^ S_A] ^8-^1. 
7. 

^l5%HlAi 

^T-71 «1>i7l-4i-7l <il-§-5]<H, ^1-71 HefllJ n|)S.5l5l tiga7> SB] (precharge)5) jl n<^]^]7} ^^^^ 

^7] .Hli7l- ^7] ^0]Z] ^ol) Ol-g-Slol, 4V71 <^^^ ^7] ^]^^ m^7} ^^7] Hl^E ^^^1 

m aA] ^A]. 

8. 

^1-71 sell -a vll2.2l^ 
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ow)4 7]^t ^ ifi^ n^]^^] ^ (column) ^±7} ^]^^JL. 

^7] V]±7} ^7] m ^W^^. ^^7] Xj^^a <i^El ^1-71 m^^^ n^]^7} ^7] yliS £HS 71^5] 



SA] :^V^1. 

"a^^^] no]^ ^^t}^ S-HS. t!: Hifll-y ^^J-Sl THl^lE-li- #^«>fe 
^^o\] ^^«> ^Als}^ 4^5^ 

^71 ^7] JS. St ^1-71 >5a^«m ^ <^]-§-5)t ^ ^ 

10. 

^o>7l Blife 

^T-7] lillc.]^! T^l-^^a ^^71 ^ :aol 6!lH.l H ^Efloj ti^ ^7] ^o_S. 

^oM tl)<=>lBl v}±3. ^7] ^ ^^ ^o] 01 ojjE^a (inactive) ^^^0. ^ ^7] no]^] ^0.5. ^^s\^ 

el2l «3fi7]- H5lx}xl(precharge)£]al ^^1 °]^7} ^{rowH ^^f- ^ la^l t1l<^]ti£] 'i(column) ^ 

±7} ^]^S]JL, 

^1-71 y^^7> AJ.7I t]]o]^ ^^SjcH, AI.7] x]^^ t^t-l AJ.7I c-11<^lH-i7l- Aj-71 al^E sHS. 

^t 

^T^^ 12. 

^1-71 t^]o]^] v}±3. ^3)- Aj-71 ^ Ala) Aj-tflo^i Aj.7] >.7^ Aj-7] ^ ^ Ai-71 

e]S] «Sa7> H5lxl-xl(precharge)Slll t-flolEll- 713.^- ^^(row)^)- 7l^t ^ "fi^ll ^fl^li^lSl -iCcolumn) ^^7} 

Hli7l- A,V7l n^]^ ^^S. ^ft£l<H, >^J-7l X]^^ -iJfEl 4>7] Sjo^ e11'^1e]7} Aj-7l 5LH^ 7]^ 
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7Hx^, ^v^5i 'g^^s "a^^si n^]m ai^s js.h5. Bm *^^>£^ -iix* 

cfloiEi ^4 ^v^i ^V7l a^il- SIA^, 

1- ^Jj^ £^1 ^1-^1 ^¥ 

14. 

^1-71 Hl^M ^Til^ 

^^^^ SX^ *M ^I'g^fe ^^1, 
^J-71 1 ^^l* ^l^«>fe 

^1-71 Wlil- ^V7l tflolEl ^^S. ^«:«H ^1-71 ^I'S^ ^''il ^^1-^ ^S.^ ^^I'S^ ^^E-l Sl-i^lS ^7] H] 

# SAl 

15. 

^^7] xl^l^ SjoflA^ 71 Ala}-!- ^ t ^I'gSV^ ^^1, ZL51j1 

^>7l Aj-71 i3|l<ilt| ^S:«H «Soji Aijif. ^7l ^:^e| ^7] 2. 

71 ^5>^ ^Tfl 

* a A] 

16. 

^>7] ^erj ifllSBlS) ^3. # >a-7l sS"^! S5l^Mg>^ XA] ig-^. 

17. 

^1-71 Heil-a T^ls.el°l ^Sa* isl^M^fe ^-^'S S^l ^^-^l ^^'S. 



^2003-0067868 



^T^^ 18. 

^^^<i ^ii- 4^ ^3.7} Hill -a i^sei m^^s. ^^^}^]^^^ 

4^ S2l^H ^^1- s%i-«>^ s.^] ^^1 IJ-^. 

^1 1 5^011 

s^^a S.^] =8-^1 ^'S. 



C||0|E| HBl-OllH 



110 "^0^"^"' 

^ Vcom ^ Vcom 



t C1^ jCs' 



1-^ 



CIIOIN I 



0)1 aa| 

ir: 
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C||0|E| 

711 s^S: 



CIIOIEH 



CLK.CKE.CS.DQM 



DQ10 

ADDR10 

DQ11 



cs 




m 






m 








m 








m 






Command 


NOP 


PRE 






AR 








AR 








MRS 






DQM 


m 






m 


y/// 






m 


^//. 










m 


^^/^ 


Data 


Hi-Z 


Hi-Z 


Hi-Z 


Hi-Z 


i\-Z 


Hi-Z 




f1i-Z 


rti-Z 


HI-Z 




HI-Z 


Hi-Z 


Hi~Z 


Hi-Z 
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cs 
Command 


V/A 


y/// 

PREO 

y/// 






y/// 

RAO 

Wa 


y/y/ 




yy//, 

RDO 
















DQM 
Data|LT=2 
|lT=3 


Hi-Z 
Hi-Z 


Hi-Z 
Hi-Z 


m 

Hi-Z 


m 

Hi-Z 


Hi-Z 
Hi-Z 


HI-Z 
Hi-Z 


HI-Z 
Hi-Z 


^//^ 
Hi-Z 
Hi-Z 


HI-Z 
Hi-Z 


Hi-Z 
Hi-Z 


di 

QO 


Q2 
Q1 


Q3 
Q2 


Q4 
Q3 


Q5 
Q4 



cs 








y/A 






y/// 






yy/y 












Command 








PRE1 






RA1 






RD1 




























yy// 
















3ata|LT=2 


0254 


Q255 








HI-ZHi-Z 


Hi-Z 














03 


IlT=3 


Q253 


Q254 


0255 


Hi-Z 


HI-Z 


Hi-ZlHi-Z 


Hi-Z 


Hi-Z 


Hi-Z 


HI-Z 


Hi-7 


Q1 


02 


Q3 



CS 




y/// 












y/// 
















Command 




PREO 






RAO 






WRO 
















DQM 
Data 


y//y 

Hi-Z 


Hi-Z 


HI-Z 


Hi-Z 


m 




m 








1)3 


































D4 


05 


D6 


07 


CS 








yy//. 






y//y 






^/// 












Command 








PRE1 






RA1 






WR1 












DQM 










m 




b 


//// 
















Data 


J254 




DO 


Hi-Z 


HI-Z 






Hi-Z 


Hi-Z 




D1 


D2 


D3 


D4 


D5 
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